To the Editor:
Mechanoreceptors in
In recent publications from this laboratory," 2 the normal function of the left ventricular mechanoreceptors (stretch or baroreceptors3) has been shown to be the continuous, reflex matching of left ventricular myocardial contractility and the peripheral resistance, e.g., the increase in contractility during exercise decreasing the peripheral resistance, a function useful in preparing the systemic vascular bed to receive the augmented left ventricular output. Whereas the systemic ventricle in TOF and VSD is the anatomic left ventricle, in TGA it is the anatomic right ventricle, which has been shown experimentally to be unable to cause appreciable alterations in the peripheral resistance when stimulated in the same manner as the left ventricle," I apparently because of a paucity of mechanoreceptors. In TGA, the anatomic left ventricle, which would be expected to be well supplied with mechanoreceptors, leads to the low-resistance pulmonary circuit and is therefore not exposed to changes in the systemic afterload. This anatomic mismatching of the left ventricular mechanoreceptors with the pulmonary instead of the systemic vascular bed would deprive these patients of the normal left ventricular contractility-peripheral resistance matching, and may be a factor in the abnormal response to the methoxamine afterload of postoperative patients with TGA as compared with those with TOF and VSD, reported by Borow and colleagues, as well as in the abnormal response to exercise reported in TGA patients. 6 Thus, we would expect patients in whom the anatomic right ventricle is connected to the systemic bed (as in TGA) to be functionally compromised to a greater degree than patients in whom the anatomic left ventricle is connected to the systemic bed (as in VSD and TOF) for both intrinsic (i.e., pump function) and extrinsic (i.e., reflexive) reasons.
With regard to the clinical implications of the anatomic mismatch in TGA, the Jatene, or "switch," operation would, at first thought, be preferable from both of the above standpoints. However, this procedure, which involves severing and reimplanting the great vessels to their appropriate ventricles, may result in transection of nerves carrying the mechanoreceptor reflex, thus abolishing it. Two considerations should be mentioned. First, comparison of pre-and postoperative manual compression of the systemic and pulmonary ventricles at both types of surgery for TGA may be informative. Absence of a systemic hypotensive response from compression of the systemic ventricle preoperatively supports our hypothesis, as manual left ventricular compression in patients on cardiopulrnonary bypass for coronary arterial surgery has consistently elicited a systemic hypotensive response (Leonard JJ, Nicoloff DM, Fox IJ: unpublished data). The ability to obtain a systemic hypotensive response from compression of the systemic ventricle after surgery may augur a favorable exercise response and, therefore, a favorable prognosis. Second, postoperative evaluation of the response to exercise of TGA patients, with the above physiologic considerations in mind, may help to clarify the pathophysiologic mechanisms and appropriate treatment of this cardiac abnormality.
